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NOVELTY - Electric cerrent supplied to Electro- 1 irninescence EL 
elenent (110) is controlled by providing resistor (109) of resistance 
higher than on-resisUnce of current control of TFT (10B). A capacitor 
(113) holds a gate voltage when the switching TFT is not selected. The 
digital data signal input to the pixel unit Is foraed by a 
tine^ivision gradation data generating circuit that divides a frane 
into sub-franes. 

USE - For digiUl caneras, mobile phones, electronic books etc. 

ADVANTAGE - The display device is capable of producing an active 
Bat rix- type EL display capable with vivid wulti-gradation color display 
without synergistic effect of dispersion. 

DESCRIPTION OF 0RAVING(S) - The figure shows diagrao illustrating 
the pixel on an enlarged scale. 
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ABSTRACT 

PROBLEII TO BE SOLVED: To provide a clear buI if level color dispUyabSe EL 
display device tad to elect roAic device with it. 

SOtliTION: A current supplied to an EL element 110 fs controlled by 
prov.idins a resistor 109 of a resistance value fatgher than on-resi stance of 
a current controlling TFT T08 between the current controlling TFT 108 
provided on a pixel 104 and the £L ele<ieat 110 both provided in a pixel 
104. Then, a gradation display is perforaed by a tine division drive systea 
control Ling luminescence and non-luninescence of the EL element with the 
tioie, and the effect due to the characteristic dispersion of the current 
controlling TFT 108 is prevented. 

COPYRIGHT: (0)2001. JPO 



t 



mB*mmfi¥ (j p) (12> ^ |^ ^ ^ (a) mmmmm^fi 

#582001-5426 

(P2001.~5426A) 

(43>&SIB ^I3^1jai2B^L1.12) 









F I f*^3-rf4^) 


G0 9G 


3/30 




G0 9G 3/30 i K SKOOT 


G0 9P 


9/30 


338 


G09F 9/30 338 5C080 






365 


36$C SC094 


G09G 


3/20 


624 


G09G 3/20 624B 






6 4 1. 


6 4 1 E 


• * 












1-176521 


i7l)ttHA 0001S3878 






¥^j£11^6 fl23B (1999.6.23) 




















* 









(54) UERcO^ftl ELS^BKCFS'F^B 



(57) (St^I 

Tl08i:ELIIt^l 1 Oi<OBn<C. «aS«|»fflTFT 

1 0 8<7D^x®tft J: •} fcSttfi<7)«v>fgfeiH: i 0 9 €rlS: 



li«nlt tiC» 




'2 I, 



i ) 



s 



0l£BI%AlcR(t ^ix^Si£MWffiT F T ^ E Lm^f-b 

[a*«3i lE«i:(wTFT■cJ^*^c^^;tli«». 
atiffiifi^tti^ait e»ixfcastfwwMT F t ^ e l 

l6Lfcffi«:coi^7'7U-A (SFK SF2. SF3-S 
F(n-l). SFMt^-t) '.Z^^m-t^mKOm^t. 

(Ta) BLt^-^^^T^t^mm (Ts:(l.U, S Fl. SF 
2, SF3-SF(n-0, S F (nUl^JC-TSI^-^'r ^ yJtS 
ffl$:#-«i'TsI. Ts2. Ts3- Ts(n-l). TsWiiftl-) 



SrTsl : Ts2 : Ts3 



Ts(n-l) : Ts(n) «2 



(2) 



40 



l^n 2001-5426 



6 E L <i^JS»«rS tf «^$?BT$) o T , 

flineEL«^lSBliTFTTf^fife$tt/^BSg». 7^-^^ 

ik^mmmcmt ^tiitmimmm Tf^rtzLm^t 



JifrlSEL«7itgfi|±TFT-C-J^rtt^n/c®^tt. x-^ 

tt««stt@s&&a'y- h m^mmmmu « «r u . 

ttlBe3ll«iCK^tbn/!:««««li»MT FTi: E Ll^^ir 
(01»j:i{±. »«jI^»fflTFT<7>St4at-«:fl:Lyt« 

^S;u;^a[ft^0i^:/:7l — a (sfk sf2. sf3"-s 

F(n-l). SF Mt^-t) {:L^^'t^mi<0^^t. 

(Ta) RV^-^i^T-^^mta (Ts:faL.. SFU SF 
2. S F3 -S F(n-l). S F (n) (C*^C^:-r^)1^:5^v"-f >'3B 
BB$:*<rTsK Ts2. Ts3- Ts(n-l). TsMt^i^) 

^Tsl : Ts2 : Ts3 : • - : Ts(n-l) : Ts(n) 2^ : 2 
*»3<0f^ai:. 

»2<o^e&t;5«3co^aafl5a««jic3i»sHfc i 
c 5^ ru^ ^ Its d t ^i#ttt t 5 ^T-$iBo 
(a*:isi4i a*Ji9 7^Ma5*t«i nc^sv^r, iwk 

TFTcofS*4S*j (I 101 K(SlUitJ£:-r6«^llca«r 

lajk^io] a5k«ii 1 4ii:fci^"c. 8iia'>y3>«iji: 



(3) 

3 

[00 0 ll 
(0002] 

ISl-KKiJcll^ftQK'^ISg^fef^*) litre ^-C 

[0004] S3|i^. r^rf-^y^hi;^>^aEL«7i^SI 
«^«IK«3S«*® 3 <c^-r J: b fJt fcO;>s-«WT^fco 

le-r^TFT (WT. XY./-3^>'^^ffiTFTtV^^) . 
3 0 2(2£ L^-7-3 O 3 (^^^^e«n«M»r$/t«> 

i^jJSa<JiapfflTFTi:lr^^) . 3 0 4^i=>^x>i^ (Or^i^ ^ 
8ft> -C«>^* J^-f ,^^>'^fflTFT30 lJ±y-hS 
«3 0 6aU^y-Xfii»«k (r-^^eii) 3 0 6(^«tt5: 
aXV^^, ^/i:. Sffi»l»fflTFT3 0 2llCOKl^'f >' 
<tELll'?'3 0 3(::. V--7.ltmM^t&»3 0 7{zmk 

(0005) y-fffi»3 0 57i«i!}^$n6^X>f 
>t/fflTFT3 0 l<D>5r'— h,-i5M#, y-;^£S5i306 
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(B) (w^^o 01 (B) tCi55V>T> 10 5«:^-fyf- 
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Co 0 6 21 Bl2<7>ffi3ftJb-r60^. %}7l[»3 3(lLD 

I006 4J @1 (B) (wTf^-Tct 

>^^fflTFT<0 KU"<>'l*«TS*llWfflTFT<ny- hj:: 
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h^ii3 Oli^-f y^y^^fflTFT2 0 t<OKU-f 
I 4 ^ K (l^«l!Ei»i: t>aA6) 22 

(B) (DSfS^^ltll lO(C^g^$n6o 

[0 0 6 51 Sjiei»tHlffiTFT2 0 2ll£LfS-7-(w2£A 

^agfcD^a^ixSo 't<oitib. ^^^^f^^ (w) ii;^-r 

^^tff^Uvs ^/t. ««MMfflTFT2 0 2lciaM4rC 

j£*5gEix/jM>ct ^-v^/v^ (L) JtfiJ«)(cas:?f'f 

nA (»*U<tti--i. SmA) bf^^^o\z.-t^. 
(0066} KX±oci:^r»*^6>:. O 9 Ci^-T- J: 5 

= Lla+L lb) , ^-v^/Mt^W 1 4: SflSN^ffi 
TFT(0^1r*^t'e^:L 2, */^«$:W2 Lfc 

WlftO. 1-5 ^1- (ttit6«J(Ctl l-'S Aim) , W 
2110. S--3 O/xo ((tiltttCli2'-l OiiB) t^^ 
<Oit»^LV\ L1«0. 2-l8a»(ft«W 

\Z\tZ'^\Siim) . L2li0. i-SO^ti (ftfttti^ 
«:l-2 0pB) t.'t^^m^t.\.^\ (EL. ttiiOft 
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(00-6 71 Sfc, 0 2j;::^L/^£L^^$eHU, «^ 
WI9fflTFT2 0 2{c*it^r. Kt-^ ^-mJ^a 7 4:^Y 

^^/t^i^^ffitt 2 9 ^ omiw L O Offi«£ 2 8 Jd^ttlt 
fl.o, LDDfP«2 8 iiy-h«»«tl 8«:iM.Ty- 
h^fii 3.0CB/i:orv^6iaW^fi/io'Cvv<cv^««ii: 

(006 81 tg££SQ»^TFT20 211. EL«^20 

2 0 2S:5*'7tfe)B*CbX*S<*«. 'e<7>1R, :^7%fSLffi1l^ 
10 0 6 91 n^yV^^')TmMZ^^^^{m\^X 
L D D «rfitaXU*^t7|-:7 j@;5o L T C 

10 0 7 01 ^^-h«»caorofcLDD«« 

<Og$It0. 1-3 (ifi L<JiO. 3-1. 5*/ 
%0^$<11. 0-3. 5iim WiU<fll. 5- 

30 2. 0/im) tw•fi^<^ftv^ ft1-r^i:-h^^>J^^««€:ac 

(00 7 11 t,tz. ±semi&ix*5i>xy-hatit LD 

btiify. >'-^«i«2 6 4:5^T*/l'^l5fe1®«t2 9tO^ 

:cjiS3:it>i^i»*^;js^^^ m«$ii^*WTFTix^i' 
■c. Ki--< vffl«^«<7)^^cLDD««c^:B^^t"C^5tt(ir-^ 
40 (007 21 tit. aL^5a^»S:#<-r'&i:V^^>ll 
M.t>^h%fl\t. fid%jtSfllAlfflTFT2 O 20Si$j| (I^IC 

-lOOnm. $^U^tf$ U< J±6 0-8 0 nm) 

<ll2O-50nm. ^ L < *1 2 5 -4 O n 

m) Zi: t>*rSk'Cir>$p 

(0 0 7 31 Cli:tt«l(5f^«c:|3:{t^ix;^iTFT<0«igJC 



9 

it 

w 13 

|oo7 4] 02(ci^v'riiffi;f]ttf^arflg^a^ 

1"6TFT€rCMO SiaK^^n-fl-^/^ffiTFT 2 0 4 

t007Sj n^-r^/ir®2 05C0ffiffiiJ±, y-:^© 
1 0 O 7 fi 1 K V«««<O^U L D DlH«c4:J^^ U 

{00 7 71 ift. CMOSHtttf^p^-^^/waXFT 

ty-hatt4 3a4««lt^ix«, ^tt. nf^-*'-^;A^fflT 
FT2 0 4 tl^«lCLDD0l«^:Ri:f. 4t yh=^^i;T 

[0078] n^Y^wUSTFT204RC^pf- 

Y^/i'SiTFt 2 0 5^t^ti^'timimKitmi2o{z 

(0 0 7 91 *fCv 4 7rt:Sll/<v >^-i>'3 VlR-eib 
^) . 1 0 n m-- 1 m (»^ t<l± 200-50 

*t>o, ia:i»«CTFT^Jt:l^<cttite)jv6ELliJ::ii 

{0 0 8 01 ttz. .4 8li|g2JiHlfea«-C#>9. TF 

TIC J: oT-es saacnspaibfrrt 9 ^mitiit l-co 

«|[g«r«r-r<6« »2«BlttfiM«4 8 ^ uri2. WMMIS 



; ) 

(S) #m2 0 0 1-54 2 6 

14 

XSy^flib. TFTilJ:5&ISli»2jimiftlftBJ'Cfei:' 
®iRLTL* 9Ci:dia^Hr>« ire. y-hfia«^-r 

L<Hl. 5-2, 5 Am) 

(0 08 11 4 9(t)86^i««JR-C/i:6iB^«tt 
itf (£LiR^<0»(i) T^i). »2Sm«@«4 8&U:« 
I y< y > 3>l? 4 7;C3 Vt? h^s-fi^ imiL) 
frm^itt'A, ^jA$iX7tffl7LaiC^V>r«%(|lillpmTF 
T2 02<OKW yfiiftS 2tC»a$jX'5J:^(Cfg(«$ 
n^>,. B2<0i:^II«i3R«ffi4,9>: KU^ixgjj^ 

fbs^assi ^ /^a^awAis^ 5 s 3 ara^fim 5 0 

^ 0. 3-1 tf«<0^*;c3K<t^JX;5. CC0M5 3»Bniftat 

aiy^X^-r^* 7"— -'^^ OC^^Sf* 1 O — 6 O* 
L<rt30-50' ) >i-5i:RV\ 
10 0 8 3] l^3ien?iKttlHl5 0<DJi{ZitB LSS 1 i« 

Ksti^ria, ELJ15 uimsxilffig^ig-cffii^^iv 
Jiiiiaitt«±(^iEaaAJB/iE?L«aiJB/««»/«^ 
30 »iSa. ^/tl^iETLz^Aie/jETKilil^d/l&^/S'T- 

{0 0 8 41 ^«ELtr»t LT{i/Wx.lf, «T«>* 

*®^nFSB4, 3 5 6, 4 2 9'§-. ^m^tn^ 

4, 5 3 9|. 50 7*, *iai^nF»4. 7 20, 4 3 
2«, iKS4#i1'Ss4, 7 6 9* 2 9 2^, ileO#8^ 
^4. 8 8 5. 2 1 1*. *®«W»4. 9 5 0, 9 
5 0*. *®»rfS$5, 0 5 9. 8 6 1*, 31^111* 
»»5, 0 4 7, 6 8 7*, *Il»Sf3B3, 0 7 3, 
4 4 6*. 5l&B«ilF%5. 0 5 9. 8 6 2*. ^leg 
^^ffgo, 06 l» 6 17*. ^felI«?2T«5. 15 
1, 6 2 9*. i^mi^nms, 294, 8 6 9*. * 
SI^STtrs, 2*9 4, 8 7 0*. 1508^1 O- I 8 9 5 
2 o*<c>«i, 1^01^8 -2 4 1 0 4 8*2^^. #08^8 
- 78 1 5 9*^«o 

(00851 ELS^1Sit;r{i^&<»*ti:Oo 



16 

m .ocw t ^m^^t>ittiiy^. mm m^m^) 

100 8 6) ia2OlllitfiRGB(C»j£;L>t=««C0E 

I Q 0 8 7 1 *:«l59lll»3fe*i«:icK^:>^m«^6 r 

>!r 9-7 -< /^^^- <j f:i^^^< 1tt>fJt\ LV^^ ir 

(0088] BLISS l<?Di:(:;riEL^^cofftS5 2;)^ 

t>'>!5'A (Mg) . y^'^i* (L i) SU<li;«F/Vv/C? 
(Ca) ^-Stf*t1^trfflV*;5. »iL<llMgAg 
(MgirAgSrMg : Ag«l 0 : l-Cft^U/^WW 

L i A I sffi, ^ n:, L i F A I mmt>^m\f^tii>. 

1008 91 2«iELS5 I ^BltlCftm. 

2 E LS 5 I l:<0»ffi«ttttE L5f^<?>«*a*»r:^ 

^<j^»-r63^>^-e^>6o :*:^iw»4>'C(i. mm 

EL«^i:l*-S;o 

100901 ELS5 1 ^(^ms 2 >:-^?:f-5aa(*:|±, 

^ c V D ife»<o««tte t?a!«ft -5 t * u 
X. v^e^oL-y hit, *j-ymMAmx\t:^\^y^ 

[0 0 9 2] ^/^l. 5 3fi«a«l£T;^t}. (1115 2^ 
T^U^^^^TA (Al) . m (Cu) «L<JJ» (Ag) 
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(0 0 9 31 oAitm2^<yy^->3>m'Ch 
*) . fl!M»i 1 0 nm— I /I 01 L< 112 0 O^-S 0 

Onm) i:-rjxtfftvs »2^<-;/ '>^— :^BI5 4 

±Jiecoj:a{cEL/Bli«{::§^i^</>T'. /j:6'<<efa 
(6f £U<li£&?('i9 1 2 O'd^-Cinfajtfiia} *CJ&SI 

[0094J <£Jb\ @2{C|gi^$ixfcTFTI4:^'C. 
[0 0 9 51 *JRI6fl<Oi©i±, TFTOffittS^Ur 

(00 9 61 iif£Jtf y vy =:^10l^:ffiV>/:iTFTtt, ;g 

(r>) EL^^igs^f^S!-r^ji-ci^^;ticw^r*>5. 

[009 71 I ) *:«q«<0|ltt«{c:otvrB 6 

miesisi^m LT(±s;^^(a:-e^6 c MO s ott'^airr 

[0 0 9 8] 0 5 (A) T*BI 

lliSW-e*±S6{b:^7 JbJZTiftm^ LXl O O n m» 

cOSft^ft^^ei^' 2 0 0 n xfii^cO^itStitm^^t S: 
<OS5)iaia$: 1 0-2 5 w t %t L-C*5< ^a<r\ ^ 

(0 0 9 9] ^iZ&mSO 1«0J:(C4 5 nmCOHL^OT 
7 r ;t •> y n 5 O 2 ^>iife<OfifcBI^-Cfl^«-f 



&5 

^ i ) 

* • - 

(0 17 

^) -Cif>nffftV\ aV'y^W^i^Cri. 

|oiooi :i^A*e>ia5 (c) t^x^xwt^mmx 

;;J:6»SII¥i 0-2 4 7 7 3 5*^»^^±ir9iffl-r 

(0 1 O 1 1 i-f. Mass 0 3a. S 0 3b*r*-r$» 

P- hiSfe«Xi:9 = ?''5^/W' (NO «r*«rr*li (N i « 
^S) 5 0 5*fl^*-r5o CON i ^fl-Ja<0?g/«{CBaL 

10 10 21 05 (B) <c^i-J:5<i. 

L/t«« (j^T. Nlftttl1il«^lr'9) 5 0 6a. SO 

tBs 0 7 differ w<Di^,#.t::4»v*i:, m-?-»ia» 
I 9]|<ctJtl9i2 (A) (ci]^U/rJ::^/ir {I 10) 

[0 1 o 31 !il5 (C) ^Ctf-TJ; 5 

b<fj:U>')>N it6)!)DlWC5 0 6a. 5 0 6 blCj3§)hlt* 

>^^«^i:v^9) 5 0 8a. 5 0 8b;(>5^^^n'5« 
(0 104] ikU. las (C> lc:;^-rj:^U. ^tgtt«t 
a«««»t?6 OOTCl 2l^a<O»UR»a«r*0x:$. 

v/y ^VHSS O 7«f 4C?¥?ti-6N Ui^ 

«S0 8a. 5 0 8bUttS«ixrb^P. cttuy^^tc 

: c J: 5 51 * T ^ -6 ^ # ^ n ^> o 

[0 105] C<OXSIc:J:0^y vy 3VR5 0 9«t»fw 

»6N icoastts IMS (m:r.*-<jf>'»») Kc^ii 

5W$arii^/j^< ^ t 2 X I 0^^toms/ca3{c$-Cg;« 

(2X I O^^atoais/cB^fclT) "Cfe^ 4: #;i<blv 
to 106] C 9 t-C»«^€rfflV^r-S^&fb$ix. 

r<n.tfy i/'y avfiss o 9<?^;^^ffli^/i?s<ii85 i o- 

5 I 3$r-'<^-=^^j?^reuj:'>Jf$^^*. 

■ • * 

6e ftcny^^Sr— n>^rf-|Sl^-C-v^:^^^ 
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W-TJ^^i-^tav^ ((3 5 (D) ) 
Co I 0 7| *ir, 05 (E) U^rJC^Iw, 5 0 nin 

/»cosfc»fl:'>y =>'»«r7'9X-rc VDifel::^: 
[01081 c<o»^ft:xm-crtft^a<!:±asfl:fiifb 

y y y ^ yfil;»s»ft:$iXTft 3 O n inWco»/k ^ y :a V 

5 0 n mff<0«fk:iftfti^ y 3 >BSjil«JiSnT*6 8 0 
nmf|[(Dy-hi&tt8l5 1 4;»^l^dt$Jx4So S1£ 
as I 0-5 I 3tO«»liCir)»KfcXg|wJ:->X3 0 

10 10 9] ftu, @6 (A) Uji^-t-J:9<::v i^i^x h 

-e;^^ 5 1 5«:ffl?*L.. h«aK5 1 4*ifhUT p 
liTFTOt^v-ltSfE^S&J^-r^/ti^coxm 

lo I I 01 **isai|-eF4^^.-K7v (B2H6) * . 

>'7^- >3 >'ifc^fflv*"Ct>fti.^ C<z>XffiJCJ;*) I X I 
0 I X I 0 ^^atoiDs/ctt^ (rt^Wiriis X 1 0 

5X10 '^aioffls/ciu^) tOitg-C*? n >'$r^0^tt«5S 

[0 1 L il *ic. GS5 (B) h 

5 1 9a. 5 1 9b€;?f$^L. h»»JK5 1 4 

tt:. 5te:c:»i-^5c«, ASMiaiyvx 

7.y^> (PH3) S:H*»j8L4v^X':/7X-^»JBL 
rc7^^X-^K-tfvri3fe$:ffl»r\ y V^lXlO^^atom 

(0 1 12] C</)X@Ui:i:)^fife$n6n£7tt^Mtt 
5 2 0, 5 2 i:i{i. n?B^!ig1ft5£*;&i2 X 1 0*^-5 
X 1 0 '^atoms/cra^ (Rlffi^UJi 5X10*^—5X10 

[0 113] ©6 (c) ir^-T-t^c. gyia^tu * 
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(0 114] *^%iAm<onk^{z{t»im<n9i^i^i^A{cfs 

[0 1 i5l r<nxWii:^.iiM7ti&1i!y6l^5 2 0. 5 

(OlielScCr. 2 0 O 4 O O n m90«M^ffl$ 
^N'^-^V^Ury- h«ai5 2 2-5 2 5St;^ 

h9IS5 2 2-S 2 5<0|ftWCJ:o"C*TFT<0 ^ 
10 1 1 71 /irJS. y-h««rt*«<D»tMI^JI^tf L 

(Ta) , f-^i^ (T i) , ^yy^i^ (Mo) . ^.^ 
^zK^-y (W) , ^'ci A (C r) , >y =«y (S I) 

■ 

[0 1 18] ;^llie0<l7a. 5 0 nma<0Sfi:^>'^;3( 
f':^ (WN) Vkt. 3 50nm«ttf>^fV^^X^v (W) 

to 1 191 tftZ(n^. K«l$5 2 3, 5 2 5(i 
-?:*t-e4tnM^aft««5 2 0, 5 2 1C0-»ty-h 

5» y-h«l$5 2 4a. 5 2 4 blSIWci-Ctt ■ O 

(0 1 2 01 0 7 (A) :c7ri-J;^U. y-hS 

IS5 2 2~5 2 5&l/-7:j^^BIS 2 6 ^tt ;^ ^ t LX Q 
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la n S^pttfeWJ* 5 2 0 , 5 2 101/2-^1/10 

({^«ft*)|wiii/3'-i/4> <oiai«'t?y >';5^^^)P$i^ 
-5 J: ^ <cpfiSi-6, I X 1 o ^^-5 X 1 0 

^^atoms/ca^ (ASWfCrtS XlO^^^SXl O^^atoms 

{0 12 1] 0 7 (B) Uir-r^oJc, ^-Ka 

5 3 4a-5 3 AA^B^ 
nffl^tt4fe5c5!5 (:*:|?tt«qXI4 ^ ^fm\.X^ 
««Uy V$:-&tf^$fe4^«E5 3 5-5 4 2 €r?^r^i- 
^„ r.wXt7;f >' (PH3) €r^V^fc'<;f>'K 

-T'^fexmv wCOlHigtcoy i/coftftlii X 1 0^^- 1 
X 1 O^^atomsW (R^fi4(C(12 X 1 O^^—S X 1 0 
^^atoBis/cm^) t 5 J: 9 ^CSiffli-^^ 
(0 12 21 w<OI©(:iJ;o-Cn^^-twkaTFT<20y 

^:^i/fflTFT«:, 0 7 (A) <OxaXfl^f«LfctiS^ 
««rlS«5 3 0-5 3 260-g|i«ri^f^ w<7)«$nJt» 
®2t::io*t6;^-f y^vyfflTFT<;5L0D«« 
1 5 a- 1 SdiCj^tlSl^^o 

10 12 3] 13 7 (C) v-v^:^ h 

•^X^ 5 3 4a-5 3 4c«:fiSJSfeU. ft fciC l^v^x h^;^ 

^J«S4 4, 5 A 5^mf^^^^ ZZVm^^yy.^^ (B 

2H6) Srfflt^fc-r^f:^ K-yifclci:»3 3 x 1 o^^-S x 
1 O^^atoms/oi^ (ftSfl?>UJt5 X l 0^^- I X I O^U 

(01241 5 4 4, 5 4 5UI«EiC 

1X1 0^^- 1 X 1 0^^atoBs/cin^<naSX!l VAS^ 

i^xv^/^:ne<o^ttft«^t^i«^^cps^cg:CL. ps 

(0 12 51 efe{^> ©7 (D) U7nt^J:afw. i^v?;^ h 
-7X^5 4 3^1^^Lrcgg. 3^lSlS)%ttR5 4 6«:llg 

filtt'^o ^iSmiKSkRS 4 6 ^ LX(Jc« ^m^^ptt 

ffl|.>nffav>« ^ti. fi5lf5Cli4 0 0 nm- 1 . Si/ioi: 

-mifac\ 3(c^ttiryxfi, 2 o o n mflicosifcKfkJS 

««<Ol:< - 8 0 0 n mVcoftfl:^ Litmmt 

(0 12 61 -teOS^. 't4'L-eix<?>»fiXfe;iD^*brinS 
4fcfipS^tt«57c^«r?Sttfl:i-6o att{b^S>: LX. 

«ii^lciJv^x«3R#H«+. 5 5 0^, 4 ajFBJ<o j»«i3a 
«rtf 9. 

(0 12 71 $<blw, 3-10 0%<O3K3!ft^tf#ffiiaL 
1>X. 3 0 0-4 5 0t;-Cl - 1, 2ffi^ffl(0||^«iS^tTl^ 



at 

0 




[0128] 7kmit^mit9i I «f3qi6^S 4 6 

to 1 2 91 jfcic, ms (A) ic^-Ti^u. ipriSRn 

XBaa5 4 7'-5 5 0t. KW-f vents 5 5 3 

[OiaOlftlZ, 5 0'-5 0 0 am {i^S6«){wF±2 0 
O-^-dOOnm) «Off$-C»lx<5^->^— Va^'RS 5 

4 ^mat-r **is«-ci±m i ^< y a vr s 

10 13 1] dOI*. «ft»<ti^5; = ^^ROJI^ri^^dSfelt 

*«;»s»ijinftttni5 4 6:i8i«$n. iR«i,a«rff7 

-^•c, >3 x«i5 9 40Rjfa«a:»d 

[0 13 21 ftlC, (98 (B) 

UX(iJKy-<^h\ T^'U/u, BCB (^>y^/^^ciy 

(0 13 31 m:^. m2mm'^moss. m\^<^^'y 

^^SftWt^HttfbW- y • (I TO) ffi 

10 1 3 41 ^3!^^^tjfe»d» (**tt«-C-(iK 

I (tSIXR) ^5 00 nrocOff^Uif^f^U. tS^fifilS 5 

. 6 icLt^j&'t^&mizmnm^^fiti^xmzmfsiH^mm s 
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(0 13 5l»:{Z. ELS5 5 8&a(|Sa (MgAgfi 

ftJ^^-r^o ELSS 5 80iBI/lti8 0 0-^2 

0 0 n m (ASIfi^lCit 1 0 0 - I 2 0 n m) . tt«i5 5 
90j»*ttl 8 0-3 0 0 nm {0iefi«H:ili2 0 0--2 

&timzmAL fj:<xnf^hfj:i\ ^ZX:>i ^/r^^^i^ 
(0 13 71 fiP*>. ^-f^Hfe^CStlJ^t-ailS^lU^^^T 

2» **r^-e. mmizn&iznfS''t^mmj.^i:±xi&'r 

hb. -'rco-rj^^r ^ffii,>x:Wfe«?tOE L 

10 13 81^^*5. EtmS 5 8 t\^Xit{i^^(Dtt^^ 
(0{tL<Optf^Xh^X hBk^\ 

(0 13 91*/!:. »!1««5 6 Oi: Lriirn'*:^'5r 
0 tt E L » R t; « «r «5 L B* 1 1 ± * /j: 5 ^ ;< ^ ffl 

tft? (0 14 01 «:»«^, ^{fc^^RWi:^^ 5^ 2 

i^H V8JI5 6 1^30 Onm(r>m^{ZBfil'r^^ 
aRffSISo 6 Od^E Lli^;K^$;^i^^iS^S|-r^«a<^ 
ftfc-fd^ *6!C;JS2/>V>'<-'>3 XgS 6 1 
LT*5<Ci:-C, EL^^tO(S*i^*:$Jc>(c«*^)6wt 

(0 14 11 zoLxmB (c) jc^rt^/jrWi^or 



{ ) 
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(:7U^->://V:/!; > h : FPC)^ 

(0 t 4 3] ZZX-:^^1^m^T^v'^y^ h *J ^ 
£ L^^i£B<OffiA«'ei 1 1 ^i^ft0€rffiv^-CKn-r 

li. ^9 5^««6 0 1 Jbtr^fiR^n/t. W«a!6 0 2 

i:. y-hi»»»aB6 0 3 y-:^W«ll!r(ElK6 0 
4"e«jft^tt6. m*U(o:^'^ irmr FT 6 0 5 

4(cm»$tun:y-:?^Ki»6 0 7<OSf.*tcKe$h,-CV* 

«ltt»P«TFT608oy'-V ic:«i86 $it.r 
10 1 4 41 ^bK. «a5ti»lWfflTFT6 Oeoy-:;^ 

CO Klx^ V<cifi»^i*:6 1 0*:^L-r EL^^6 I 1 
fCtt:3f2E^»3E (*:Slk«Tf41 O-l 2V) Am^^ 30 
Io 1 4 51 UT. ^fiSXtti;^$S^t^lr5FPC6 1 
(ICttfitll) 6 13.614. Jktl9.mm»S OS\Z 

<r)eL^v?=^-MCov^ria I 2 (A) , (B) 4:^1^ 
(0 14 71 I 2 0 0 i:;::ajgai» I 2 0 I, T^- 40 

^fg«wKtft€]» 1 2 0 2. Ht^mmimni 1 2 

Aba:^Sl«6 1 S'-e 1 5*rSTFPC6 1 2 

(0 14 8) z<ntt'ptt< t\>^mn. ff^ t<w» 

• «@tt&t;!|i3ei»^lfit/J: 6^::LT/^'>v^y^^*tl 2 0 

4fria:(t^o -'^'^v^^^^tt 1 2 0 4<iEL«-T-cO 

^XP>^. 2 0 5:iJ:oT, *«1 2 0 0^^ 

PJt-CffiBfl2EfB^i^/*'*'^i 'jJCU-C5«l 2 0 0(;:Q so 



) 
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i6\ >'>?>i^>-/»i 2 0 4ii««r®cfCt«i5/^v^ 

to 14 91 t,tL. y^^i^.^ifUl 2 0 A07$t9mf7 

*ff-c?«>^ e> ;^ ^ X U';^^!fe«<oA«tt»S:fflv ^6 C 

[0 1 5 OJ ^/t. 2 0 5<^^R*±, Jl;t^^v' 

(0 15 11 $?>C, ^^C^i^V^^lttfiKl 20 0i:^:> 

(0 I 5 21 s»i zo^Kz^mk^cmyix^i. 

Cti*Sftl?fc4, ft««li:Lt:it»BI¥9-14ao 

10 1 5 3J t/t, 012 (B) iZip-f <t^(C. 

fcrt:« * {Cffllll: L E L «^ Srfl*i- S«»o8S*;4se It 
e>*v> ^tieii:±-CC^a«ffi 1 2 0 7 Sr#ii«flli!: LT 
*Urv^:5, *3ejfifiR|T^a, ELS. Pitt (MgAgS 
tt) &a(«Sltt««::^ft/)¥iftL/^i^TiCttBj«'r«w^ 

012 (B) tO|ijS^*«"r'5ri:*i-e^S, 

(0 15 41 z'r>ti^. ELmtmmktmmuo^mf 

Wi\Bi^}Lizmi briX\^^XhSimti-Xtj:h f^ii^A^K E L 

(0 I 5 51 (^SifgSl 2 0 7lit 2 0 81!'^$ 

I 2 0 9€:*t-CAffiy)ffillll 2 I 0*l»a$H6» A 
m^S^ I 2 1 0(t(»ltmi£l 2 0 7b^^iO«fE 

'J , hM-f^ 1 2 1 I €:^L 

tFPC6 a i:c»K$*t6^ 

101561 wZ-?««^l 2 0 8;r:foJt63V^^ h« 




i ) 



|o 1 5 71 *-f. *3l»SWOXatw(ftoT®8 (A) 

^Vt1Si't»i>o w<o^#, (Hi 2 (B) 

1. 2 1 o SrJi^riil-io 08 (A) <!oy-;^ 

(A) ) 

(0 15 8]2!klC. 08 (B) ICjdl'TSfl 25nt6»«l 

5 5 3&Cfl(I l/^y a 5 3 2*3:yf^Vj/ 

an I 8 0 2 LT . MUSB 1 3 0 2 Sr«^ 

ISeiAL 2 0 9l;tBI8. (B) (r|5Vvt0KSIiS 5 4 ^ 

(01 3 (B) ) 

(iS3flMi£tlR. E LS&t/tt«Ol^tf XS) d^^t) 

(0 16 01 «^Jl<nXSUJ:Q|g|l 2 (B) <D1 20 8 
Am/JBUI 2 1 Oll^>C^v?V^«l 204 iiStS 

1 200^060 «r]»rin (fau!«i»«ii 2 0 5-c5SE«[^ix 
w<b. tt«*Ji 2 0 5^iAaa^^a»<oi^;ll$^^- 
»^c^mL^6»5»5.£:,g.-c*>5, ) «:iio-CFPC 

6 I ijc««t$n5. ^cr-{iAm;^ia«i 2 1 

OJcopriftWLfc;^^, ftcoa3:fjKj»6 1 2-6 14 1 

fSlfilUUr/N^Fi^V^^f-t 1 2 0 4C0T^ifioTF PC 6 

1 Kcmix^n^, 

(o 1 6 1 1 (lltS9li2] 

(91 (B) lC.1^U/t«^^a/ir6(><7>t uyi:«$rgjl 4 

. CO I 6 2] 3|c»ISW-Clt, @1 (B) C?!5;Lfc-o<0 
tttt«tt«r^x^/ta6(DSjR[6^i^j»l l ilco 

[0 16 31 c<oi;^/:et«fiSci:'rJx,'i, i: *) Kfiiaa/jiii 
10 I 6 41 ifc. 1 I 1 ^#ififc-f -SC^ 

^ow5s«:«tt'ct/i^<a««»»i 1 KotAm^m 
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10 16 51" ^5^*5. *1lteiJ^<75t||;jJaUl^)SS^ 1 (T^f^X 
[0166] (llftM3] :^%]t60i|f It, L 

rtiitt04i<ca6^(fav>o i^ft^ m 2 jein«&»K 4 8 1? 

T2 0 2iiHi fclsii:tiiS';!$>5<o-e, r.rT<osi?g<± 

[0 16 7) s^nftMo^^. m^mmmmmA sac^ 

» ly<5.>'^-V9 :^«|4 7jc«Lt=»>^^^ 

«I!I«SI6 1 i: UTv 2 0 0 nm»<Or/P^;=:C^A^^ 
K (I wtWf^^ t/tT/u$=^^l9) ftRJt 

[0 I 6.ai reLr, ^rojLJce-fcit^RT'/iajBss 

Ha»K[6 2«r3 0 0 nm<7)l^^<CH^;i&L. g^«6 3i: 
LT2 3 0 nml^OMg AgSte, EL»64^0-rT 
^^'btCf MSV 2 0 n m. fSftS 4 O n an. JE^fliilS 
3 0nfn«:i^^-rd. f&L. E LS 6 4 Iil€tli6 3 J: 

t «ttr 6 w t S:R& C Z ^ ;Ji-C * 5* 
[0 16 91 |ii%6 3i:ELg6 4tt^/Uf^ 

*'flBl-7:^^ -C±BfR(;i»«i6 3€rJg/«L, »:ir^ 
•e«2'^;^^'T*feM3fecOELSSr3B^-r6, ^LT. 
^ 2 ^ ir««UIM» L 6 r 5> L vTIHftftfe** 

[0 17 01 RGB:cMiC1-;5jii3R7)^;^ 
tfe(c3£A/-CV ^6Bf Jbieto i: ^ /j? ^i&T'» 2 -7 X s^-f 

»fe5g3tcOELiSfflirS»3-r;^ 
[0 17 11 c^L^ELies t-?»*u^^, ^<r> 

ft:^5:^lr$-fr/t»iK) ^/ir6(^li6 5^ I lOnm 
<r>ff.^{zmA-rZi. Lt:EL*^2 0 6;>«3»«$ 

n, *jg«i|nr*Li*^i5m'Cto-c»2'<i'v''<-V3 

Il*sffi?z<c4fc«>. ««fMWfflTFT2 0 2iOy-;:!^K 
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o 



(15) 

27 

*tO I 7 21 :*:SII£W<75W3gt t/^«^. «-lB«-C^)« 

«l*5*«iwr6i±L. ir»og«6*^=>>7:^ hit (« 

(01731 <C*5^ *:3«£W<0«|fifca, 1 . 2 

To 1 74] imm9i4) :i^^iAm^i±. ^mmiiz^ 

lO 1 7 51 01 eicJol^T. 2 0 ^f'^^ffl 
TFT-e*>9, y"-^ffi«13. Kl^'<:^««14, y 

2 0 2«a«Jtt»fflTFTn:?*>>? . y-xw«2 6\ K 

■f-) . »0l8S«3 4&Cf KU^ Vfiaas 2^^hL-C®S^ 
ttli4 9^t8»A(Cftl9e$n5« /Xi^. 5 1, 5 2-C^ 

ll»«^4 9. EL6S i jStO^l^tSo 2-C£L«'F2 0 

Idl76l ZCO^gr, yf-y^fflTFT20 1 tf) 30 

K"U-f vBa«2 2rt3>^^'^' hS5I 6 0 uct:««w* 
fflTFT2 0 2<^y- haiSS 0Ue5KW{::1^lB£$H 

-tcoy- 3 0ttajaw»mTFT2 0 

2oy-;^Ej»3 1 tMJteifB^'jr^Jv^TftWS*! i 

nmmt&»i i i<t«i«[6«}UttieE^ii-ci'6. 

[0 17 71 4*J. *:||16«iIfev*-C01 etC^UfcW 
TFT3^tt«»«»€:4r<7)J:^*tt:a;Cfl^(ft+6AM±j6 *7 

L/iiWiiai 7<::^i-. la i 7iiia i 6 
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10 1 7 9J®1 7U*5(,>-C, 71a, 7 1 baHlKM 1 

<0 h mffi > ISi« j:: Sft ^ V ^ 5^ >^BI t ^ :^ / ^ 

(O 1 8 01 y-h«tt7 la, 1 \ht\^X\%Wc.9> 
«>; a*i«WT (»*L<tt2Mi»*2iT) <o«ii/j:lii««r 

to 1 8 1 1 ^nu^tur. hKai7 2 (t try- 

h«4£7 la. 7 lbj:>) t>ffi:»8)[/ir««g(. f^Xti^dtt 

{0 18 21 ll)!&MlOigl 
7 (D) OXStr*5l^T»lSI«tt»BlS4 4«r?^^i- 

VWmi la. 7 lb;*^fi?(b4n'5Zi:(*^^^»/\ SH^v ®& 

[0 18 3] ^LT, Silft:xm;)^^TL/t*b, T/U^ 

-ey-hss7ia, 1 th<n'^it't 

-hSS7 1a. 7 iwc9f3E<7)y-haj[E«:J5D^6ri: 
(0 18 4] ^(l£tti(.i^m%cOS 

(0 18 5} *flil«^cOEL^^J^fiHl 7ly-A4rS 
(0 18 61 TFTcr>«*i&;^^^»j:;*:8S««-Cfflv^^ 



5 ^ • 

[0L8 71 r (Oct J: W<Dffia4?>:te 

& E L «n^s5««cs^s^ 6 t> mm > <t 'S cojif^ 

10 1 8 91 tUlSffle) *M^^<OX0iZ I 

10 19 0] llftfiFlfl JCta^oTSS (E) (OTM^Vn 
ll<^aiRtt;)«i«5<, Ji.o«A^tt;J?«oTi5i5. TFT 

(01911 itan^n^aAe^u veil. «ic««)UEtt 
10 19 21 ttt^ mi^nn^A'y*) 3>«icov^tx 

^Ht. ei;^'/iri^e>^'ll:io^i</)<7> li lO) Stc^CT^I- 

[0 1 9 3 ] [a 1 9 (A) ilS&Emff «3A > ^ VMU 
3 5 M««/)«-?-»5rlSW-L-C'<^yi:«^'^ 
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©lff»T*>«»o -'»vMi9 (B) ItVt^tnTti D -y D zi 
lo I 9 41 ax 9 (A) J 1 I 0) Blc«R?-r 

lo 1 .9 5i./i;ii5, ai9 (A) <om,i-»mtffmzi5\,'^ 

•C ( 1 1 0> ffilCWJS-f 6ElfrfilEjSiA««aXvN5ci: 
(110) eno^ieAyUn^/>:^x/NiO«:f||@ 

(01961 citiiigfii«^i!ijt& > i; 3 >^m<r>^m^ h 

(oi9 7iiiu. a^<oti&iSiitmi&'T^j:^u.mib 

izit 1110} Rl^^omafAvi/ 3 v^jt/NO^-T^jftei 

(0 19 8] V:;±<??wi:;4*ib, ^HtSWUiJV^rTFT 

oftttst trfflir^6 a>-jRn, ( i 1 o) SMic 

I O I 9 9 1 . ]} =1 ^U^^^Ofefitfit* 

(0 2 0 01 *tfiiSAii«S4rcoi$t^tas/)^^Lr;^^-r 

(020 1) //r^, i^Altt»!Zj3lt6S£ft'f<oafi|tt 




(17> 

31 

ft^ rcharacterization of High-Efficiency Cast-Sl 
Solar Cell Tafers by MBICUeasurement ; Ryuichi Shi 
mokava and Yutaka Hayashi. Japanese Journal ofAppl 
ied Physics vol.27. No. 5, pp. 751-758, I988j iCgfilfe 
^ix/t fPlanar boundary J "?^^o 

{0 2 0 2) w-mv^&mtitisiAn 

L ^^ii > ^ jCc^ w i -C ^ <5o 
[0 2 0 3] ()^An^£S^M) id^ (Vl 

0) (*-C«>%»^. ( 2 H ) ( 1 1 I » 3PI 

£i&iithfc£ 3 (oi^Pt^kft-t v^vf^iti^. zmmts^st 

ffic^v^-c, m:if<r>i^Am<rm^iSLA^ (i 1 oj -cfc^ 
{Ill) micttmT^^'^mifirjiTfk^e 

(02.05j<fc*5, e = 3s. 9" <O^J^:d:Z9tf>S=ffi? 

(0 2 06 1 ^-^^m.(Ot^&n 
«:ffi:^&;l««tl& ( I 1 0} o "CI 

(02071 z<r>m^/:»iAmm (mwzkii^Ann-<r>m 

ear e f ^ -/s&^^^rc* ;i < t-WfiKt «ot 
(0 2 0 8] $/^$e>(c. mwmna&i^^) ^>m^m 

10 2 0 91 :ito>:»|jt<7>»i«|^;:^e>^^«»#r (El 

ectron Spin Resonance' : ES R) ICjlo'C^tfvCS 

<0;^e^Ki£ll'l^/i:< ^: t> oXiO^^spins/cB^J^iT (» 
* U < (1. 3 X lO^^spins/cn^aT) "^^^J^ C t L 
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10 2 101 **s. aiSia*JSAS/!l 3:^»coi^TO 

4 6 5 9 ^ffifiiWtei, I 0 - I 5-2 3 1 6 -^m 

10-152308 *tbliW»»*fc 

»i«sip 10-15 230 s^mmmm^'i^mtti^ 

10 2 1 1 1 tft^ i«8tte»l2r£vi; n vBt^gttS^ 

UrKf^CitTFTJi. MOS FET(cKikrsmsi;<» 

tt^r^Lfco *aHIA/i5Kf^LfcTFT (flu fiH*Ji 
C0i^{J3 0 n m. hl^mS^<nmmn 1 0 0 n m) 

(0 2 121 (I) :^Yyf'V^I4fife {:4•>'/5^7ftff 
t>(c:60-lO0nV/decade (ftSM(w(i60^85aV/decade } 

(2) TFr<D»i^j$mcommtrc^mn^^^m& - 

(mFE> Nf-r^'l'MTFT^ 200--650cioVVs 
(ft««lwU 300-S00ca2/Vs ) , Pf--^+A'aTFT 
-eiOO-300cnVvs (ft^ttirii IS0--200cb2As) tiz 

(3) TFTOSttaEE<ntSa^:<<:5 L#v>lft*flE (V 
th) N^ir*/USTFT-e-0.5--K5 V, P^-Y^ 
A^S!TFT-C-1.5~0,5 VJ:/ix$l,^ 

[0 2 13] ^JL<0«i;c. m^X^tlft^^ y^Vifl^ 

"C«r^«, i:ffiTFT4rfflir^-C8<fpLfc!;:^tr7h 

gSfier : 9€t: 

TFT<oy-hS :0. 6/10 

{0 2 14] ifc. II»(CV7 hl>v^A^^4^|ftf^tri6 

Onm, y-hSO. «iRaiE5 V. aft5 0 

WL^'yy Vui?7.9\z\^\i^xi^^^^9iVQ^yMzin 

(0 2 1 61 ^X}L(n^^\z. ii8Mtt#Sa •> y 3 ^^IR€r 
ffl V > 6 ^ > Tft iiSoiiv ^ T F T ^? ix. 
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crmTF r^^ummmr f t icwi ^ ^ - ^ t ^^-ch 

1 0 2 1 8 1 7 ) ni^Vi 6 -cri^SlcKa-cffi 

(o 2 1 91 ^^sttM-en. s««8 oi:zo(ommu 

8 0a. 8 0blC»J*. iB«tt8 0a«:'^-i^«*«IMI) 
@fS8 la&Cr>r-hfI-^«ffi«ia»8 2aTm»lL. Hi 

WIBMeiK 8 2 b-CStt^ 

8 1 bAl/y- h^f ^^RWMlfilK 8 23. 8 2 bOflif^j^ 

(0 2 2 1 1 ^ ^\z, 9hf^mwmkl^^ti:iithfXr k i< 

.10 2 2 21 lift. mmisasoatBott^m^xim 

10 2 2 31 4*>, *:aiSM-eiJB«tt*^o«C»ftT 
6. 

10224] fUlfSfifiia) ;^IIS6tfiiT!i. ^«l5iK$r* 

[0 2 2 5] ^nf&«Xlt. Ifi^Sl^S 3^e9o<o§g^l^g$ 
8 Sa-S 3dU»4t. MKUB 3a-'8 Sd^rft/rT*-:? 

e^m««i(siM8 4a--8 Adftu^y- hiB^mm»^:& 

8 5a~8 5d-C«E«-f 6. 

(0 2 2 61 r<0»^. »^a?8 3a--8 dd^rf^a^URQ 

cmmncvmsbt^ c ^ tt"- 9 m ^mmthmm 8 4a 

-'8 4dRt^y-MS#«ttB®»8 5a-8 SdOftf^ 5» 
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10 2 2 7 J $f>tC, ibf^H«»$rffix./ilttttfr Kl^ 

^JBM* i/4U-r$c:i:*ST?#6/ttf), ^ioii'i^iti^ 

(0 2 2 81 tit. mmsissz-^ssd^ximitxi 

dbfiSttiSr^^L. aj«^8 3c. 8 3dTliStt^ 

«n^U, IS»ft?llw»3i^2tfeoai»«:^^tc«/Ttr5C 
ii^fS-eJb.e« $ibtcA«a{8 3a. 8 3b^//^Sat 
^»±mtL. ®5^gl58 3c. 8 3d"CJ:t^ffi««rft»it 

i5 1 ;4JiSI£r 5 J: ^ <Ctl^*«;fi!>o T t> ft V V 
[0 2 2 91 *1ftlfe«f?"ettIff*efi^Ggo|C^ltT 

-5. 

(0 2 3 1 1 ;^^^^>J-Cft. mmBB 6 €r89o(7>B#«9 
8 6a-8 6dJC»lt. IK^fiVS 6a«^'5='-^^«*(lf«» 
©188 7aftCry-I-e^«WffiftlEl»8 8a-Cffi»iU. ® 

MSttlalttS SaTIEA-r^o ifit^gRS Gc^f"* 

-^ft^««{«(sl»8 7cAO^y-NfI9ftySA@S88 
SbriKi^U ®*SC8 6d^r-^^fg^(MaJ»)0te8 7 
d&U^y- hff^(MI&»lEl868 8b-C?ailft-r-5« 
(0 2 3 2] ^(Oe^. SKSSS 6a-8 6dS:ii1i9(:i^ 

cmfk1SiXfSLW^i^^ztxr-Pin%mmp)m^s 7a 

-8 7dco«f^©tt«:4*^ i/4ic^i:rw4:*^-e 

K(I^«Kif|gi% 8 8 a. 8 Sb<omf^mfgi9S:^ 
*^ l/2<c«<5: + Ci:d«-e#5o ^(ntait), j|ffi«7 

(0 2 3 31 *e>U. «f^»ifia$:1E;t<c}tnffr 

l/4(c-r^C<t:;li-Ct^^^«:«^v ^<D^tiit^ 

(0 2 34) ^fc. 8 6 3-8 6d±T SrW-ttri 

fitk^r^^-r^wt 6 ai3^aS8 6a-8 6dlC 
*5i^-C*^**5tt»«:S7n$1i'Tbftir\ 8 6 

a-'8 ecClKft^^^pL. iffiilffilS 6d<07^S/£aia 
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(0 2 3 5] fjtto. ^ni&m<7>mm±. **«i-6<o 

[0 2 3 6] (llJttniO] l^ttflloa2{X7rrL/hM 

(j^e^*) , c mm) . N (SSI) fi-hm^inffpfj: 

10 2 3 81 SibT/l'^r^C^i* (A I xNy ) 

cy) {z^'^»^t^^mm<omit^. ^it^m (s i xn 

1 0 2 3 9 J * fc> J:£ft:^1^&Cfft<05c«S:ffl^«^i5-fr 
MLX. A I NxO y-e^$i^^»2fbfe^br/^^^iCi^ 

10 2 4 0] ^Z::^ #6^118 6 2 ~ 9 0 2 6 0^^ft(C£ 

'Pfji<ti>-m. »*L<l±Ce . Yb 

er^i*.) , Y Uifh'X^J^) . La . G 

d C;tfKy^C'/*) , Dy y*:^ A) , Nd 

(0 24 11 ^ t>^^Y-^^vKai«XltT 
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5'<<»V>flBf: (&t L<tt5--1 aOnm) "C^l^^ 
10 2 4 2] tit. -h52«ciaa*€rt>ott-«'74*e>i!c-5» 

(0 2 4 41 CUKWl 13 1ISj50yi -eiiE LJifc LX 

(0 2 4 51 trt\t. mmm:-$hizm.mmm(r>m\,m 

20 (0 24 61 *:3lteWO««:W:, jltSWl-lO 
(0247] CUMiM 1 2 3 :4^liR«Q^ ^Hfi {.XBtSL^ 

ffl«®<^ELf'^;^ru^ (E L^-;^=i— ;u^rfflJ5iL5&A/ 

(0248] i/::, *«JE^It±iSc/)E Lr'^:^7'k-< 
(0 2 4 91 ^cr3j:^f^^qF-S^gtLr;t. ELf'-f:^ 

er:t-*>^. ^->'^/i^*/7. Mffl*9ff»t 

/N'^ ^^^i^' (CD) , u-lf-f (LD) X 

i±7^v^^A'krr:tf'-<;^^ (DVD) «cogE«J«(4:^S 

10 2 50] 018 (A) ^l^<-v-^>^=»> i^i^ — ^-c 
fo*). ^»2 0b I. S(*:2 0 0 2. &7i«S5K2 0 0 
3. *-^-K2 0 0 4^lr^tf. *HftWr±*;T^I$a 
2 0 0 S^cmir^iw^/ls-CS-So 
50 (025iliai8(B) lifx^r;^ ^ ^T',^>*). *:(^ 
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^101. Sii^ttB2 10 2. 9^P?<^»2 1.0 3. 

I04.x<s.f^»;-2 105. «tfeS52 1 

t'^ 6 ««r^tfo 2|:BilB«n«:a^»«2 10 2 ICffltr^^ - 

[02521 018 (C) imn&*)M(t@OEL7''r 
;^>^u^<7)-ai5 (:&;ir«) -Ch^ . 3 0 1, fi^ 

^r— 7'/U2 3 0 2v Slttaie'OK2 30 3, 
^2304. 5S£^m2 3 0 5. 9(^|&B2 3 0 69fi:^ 
tf. ^ia«ll«^«K2 3 0 6UfflV>-5:ii!ft5'C*6, 

(0 2 5 3 ] 0 1 8 (D) ft£«^li^^«;t^i?iltll^^ 
mm (A(4cM(CUDVDff^K) 'C«)9v^»2 4 0 
1. (CO. LDiltttDVO^) 24 0 2. 

^f^;^>r 3^^2 4 0 3. *?ftJgS (a) 2 4 04. 
l^a (b) 2 40 5*€r«tfo (a) U^ti. 

xmfMtm^m^v. Wim»m (b) 

(b) nffii^$::ii^'r$6o ^i^. IB»«*Srlix.fc 

{0 2 5 41 Bl 8 (E) ftsmpffl (*^<'</i^) ^^br 
^-^^•C*)*), 2 S 0 1. ;^>^§n2 5 0 2, 
M2 5 0 3. »<^;^>r y^2 5 0 4 , «^SS|S2 50 5 

(0 2 5 51 tfc. ^3fe6^CELt^*s^<Ofeft«UKd«je< 

[0256] ^m^m(ommmm^^^ff>x 

(Oct ^//ai^^*:>1i:d*6^5c6«*€:ffli>r t>*m-ra w 

(025 71 in^m 1 3 ) i^%Kmx\t. e l 

[0 2 5 8J $rELaiU-Cffllr^-5EL^|sf^«:S'r 

L-C50 nmffOTPD. E LA i 5 0 nmV^O 

«iScOEL*^^:f^$iU/^o ML. Ah^-Tr/^^OIT 
0/<^->' (2iiLin«) J:UEL»«:^fiSSitL. IT 

(2mmffi) SrJf^^U/::. 

(0 2 5 91 r^0^^i^»uriEL«^-<75S[«aUE (Vo 
Itage) ^HflilES (Current Oeasity) ^nfi(^@2 3 

(A) Utt-T. mW&A\l^it<nneL (UAinanc 

e) cOK««:ia2 3 (B) <C7ft-i-^ ^ii^^ *:a5te«OE 
L3l5^li:5 2 4nmH'i£<OSgU«*f-^«:t,^. fe 
JSlEHllx^b. 30. y»0. 5 7T3r>ofc^ 
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(02601 923 (B) (CJ:tt(f5 00 0 c d/m^ 
<0»flt$:tfjr^y>lwtt|^ 1 O 0 m A/ c m^COtgtJtsa 

i4«£»3^^j:p5o ^--e-ioi^i 5 6 Mo^ojE*je<oia« 

iji-J2 4m A^^JJ'S. 

[026 11 023 (A) {r?it-rJ:au. *:|SJ6«^« 
V^^ E L*ri*<i I 0 y^;lfc^lC 1 O 0 m A/c m^<D 

[0 26 21 «o.-C. Hi (B) {Z^irimM^^O^t 
Lr4 2 0kQa5»tt<*:^i3:imi^EL*^l 1 0|C« 
2 4 M Ai:^^ ^ ;^«gE$rSSU-C^*&r5 ^tifi 
•C^^o ^:<0«*. «*«UK«ri6i)5 00 0c d/m^t 

10 2 6 31 ^sa. ELS<o#^^ig(f-r(::fi. teis:* 

20 CTiltf 1 O 0 0 c d/ra%a<751ifS[-C-f-»-C*>jX 
*^£*3l^ir«iS2Bfi*i 3 0 m A/ c m^^, E L *^<;> 

[0 2 6 41 Z^^^OiZ. EL^^|SS<0&/<7>t—^» 
[0 2 6 5] 

9^»«»a*7P*rm\ a«w»fflTFT<o*Hft/<9 

(0 2 6 61 ^«Ji;iFl^fig*ixaTFT&*t>* 
EII&XliSR^*«dE&5lt1-6ttftl^»-l!:Tftja«^liS(7:)T 

[0 26 7 J -tLX. ^<Oi:bfiTiry^^:f^h*j i^y^ 

[la 1 1 E L*^g^Bco»fiJS^7Ff a 

[0 2 1 E L^n^Sai7>l»rciflliS€:75-r@o 

[031 IS^jfe^E L$?^3$au^(t6Vj|S8SeOtl||£ 
5:iiti-B» 
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